Live-cell CLEM of subcellular targets: an optimized procedure for polymer-based imaging substrates.
Live-cell correlative light and electron microscopy permits the visualization of ultrastructure details associated with dynamic biological processes. On the optical level, fluorescence microscopy can be further combined with functional studies of intracellular processes and manipulation of biological samples using laser light. However, the major challenge is to relocate intracellular compartments in three dimensions after the sample has undergone an extensive EM sample preparation process. Here, we describe a detailed protocol for live-cell CLEM that provides easy guidance for 3D relocalization. Based on the use of the novel polymer film TOPAS as direct imaging substrate, we provide a setup that uses highly visible toner particles for tracking the region of interest in 2D and fiducial markers for the 3D relocation of intracellular structures. An example is given where a single mitochondria is targeted by laser microirradiation in live-cell fluorescence microscopy. After relocating the same structure in 3D in serial EM sections, the changes to the mitochondrial ultrastructure are observed by TEM. The method is suitable for correlation of live-cell microscopy of cells and can be performed using any inverted optical microscope.